It is widely recognized that closure of tuberculous lung cavities may be achieved in the course of chemotherapy. More will be said later in this paper concerning the frequency of this occurrence. Once cavity closure has been obtained, the clinician is faced with a problem of management. if he accepts the widely held clinical impression that cavity closure under chemotherapy is an insecure state with a high likelihood of relapse, he will recommend resection or collapse therapy. On the other hand, he may place his faith in a conservative policy without resort to surgical or mechanical procedures. One of the objects of the study to be described was to compare the results of these two broadly differing lines of management-surgery and conservatism.
METHOD OF STUDY
The records of all patients discharged from three units for adult cases of pulmonary tuberculosis were examined for the period June, 1952, to December, 1954 . Of a total of 745, in 138 it was judged that all lung cavities had closed while the patients received no other treatment than chemotherapy and the sanatorium regime. All these patients had had unequivocal cavitation distinguishable on an ordinary radiograph. Cases in which cavitation was merely suspect were not included. A decision as to whether a cavity was closed was based on a consideration of all available radiographs and these included tomograms in nearly all cases. The date of the first radiograph showing no evident cavity was taken as the date of closure. All patients in the series became bacteriologically negative by cultural methods while under treatment. The subsequent management of these 138 patients is shown in Table I . Forty-one were still receiving drugs at the time of the last observation; 97 had completed their period of drug treatment. Ninetytwo had no other treatment than chemotherapy; * Based upon a paper read by J. D. Ross to the Thoracic Society on July 1, 1955. B these constituted the conservatively treated group. Forty-six were submitted to additional measures after cavities had closed: major surgery, usually resection, in the case of 26, and minor collapse procedures, principally pneumoperitoneum, in the remaining 20. The experience of these groups was assessed in terms of the number of " relapses " which occurred after cessation of treatment. " Relapse " was defined as radiological deterioration (which might include reopening of a cavity but not necessarily so) or the reappearance of tubercle bacilli in the sputum, or both these events. The date of the last available radiograph before June 1, 1955, has been used in assessing the period of follow-up credited to each patient, provided earlier relapse had not occurred. Fig. 2 , which shows that the groups are roughly similar, with a tendency for less extensive cavitation in the surgical group. RESIDUAL FocI AFTER CAV1TY CLosuRE.-The largest residual focus in the area of former cavitation was measured, using for the purpose either the tomograms taken to confirm cavity closure or the radiograph taken within three months of cavity closure which showed the greatest definition of lesions. In some cases the focus measured appeared to be a single lump, though in others the " focus " was more probably an aggregate of several smaller foci which had fused. The patients were grouped into three categories, according to the diameter of the largest residual focus-less than 1 cm., 1 to 2 cm., and 2 cm. or more (Fig. 3 due to the high number of large lumps among patients receiving major surgery. In view of this finding, the material was examined to ascertain the relationship, if any, between size of residual lump and likelihood of relapse (Table IV) . In this table, patients still on chemotherapy are again omitted, and so also those treated by resection, as their obvious " lumps " were removed surgically. Among the 18 resection cases in which chemotherapy had been terminated, no relapses have occurred. Furthermore, this resection group contained a higher proportion of large residual lumps than did any other group. Their retention in Table IV The subsequent history of these cases is not known.
It is generally recognized that closure of tuberculous cavities is frequently obtained with the use of modem drugs without adjuvant treatment other than rest. The frequency was estimated in the present study to lie between 50% and 7900 and probably nearer the latter figure. The organisms of all patients were sensitive to at least two of the commonly used antituberculous drugs-streptomycin, sodium para-aminosalicylate (P.A.S.), and isoniazid. Drugs were always used in combination -usually streptomycin and P.A.S., streptomycin and isoniazid, or P.A.S. and isoniazid, both drugs being given daily, although in the earlier part of this study streptomycin was sometimes given intermittently in combination with P.A.S. or isoniazid before evidence of increased risk of bacterial resistance with such intermittent regimes was published (Medical Research Council, 1953 , 1955 Scadding, 1955a) .
We have found relatively few comparable studies in the literature indicating the frequency with which cavities close with chemotherapy as the sole definitive treatment. Tempel (1953) , using streptomycin and P.A.S. in combination, or streptomycin and isoniazid, found that 20 to 30% of cavities closed by four months; 30 to 40% by six months; and 60 to 70% by eight months. Edwards (1953) observed cavity closure in 30% of his patients receiving streptomycin and P.A.S. for 90 days.
Using the combination pyrazinamide and isoniazid, Muschenheim, McDermott, McCune, Deuschle, Ormond, and Tompsett (1954) observed cavity closure in 28 out of 36 cases (77%), all but five of these occurring during the first six months. Moyer and Schwartz (1954) used the same combination of drugs to treat 30 patients who had failed to improve with previous treatment, and of 28 patients with cavitation cavities had closed in eight by the end of four months; the results in a few patients treated for 12 months were better. Tempel (1953) mentioned that where single agents had been used cavity closures did not exceed 4 to 10% at four months. Deuschle and others (1954) , also using one drug (isoniazid), observed cavity closure in 15 out of 44 cases (34.1%) with cavitary disease. Charles (1955) treated over 50 patients with P.A.S. alone-the drug being given by the intravenous route-and noted that cavities closed in one-third of the cases; he mentioned that Paraf and Fouquet (1952) , who used the same treatment, had noted complete disappearance of cavities in 30% of their cases. Confirmation of these results by Jaccard (1954) was reported.
Other authors have discussed not the frequency of cavity closure with chemotherapy but the mechanisms which are believed to be involved (Loesch, 1944; Silverman, Klopstock, and Gibbons, 1952; Altman and Ornstein, 1954; Pagel and Simmonds, 1942) .
Some observers have been reluctant to accept that cavity closure achieved by drugs could be permanent in more than a small proportion of cases unless the additional security of surgery or collapse treatment was provided. Jones (1953) expressed suspicion of a closed cavity and thought resection should follow. Keers (1955) preferred to regard the " blocked " cavity as unstable and was not prepared to leave it alone save in the presence of some very definite surgical contraindication. Scadding (1954) suggested that the relapse rate might be high after stopping treatment in the case of cavities closed by chemotherapy if no additional measures were adopted.
One of the objects of the present study was to examine the belief that the closure of a cavity by chemotherapy alone is insecure. The results did in fact show a lower relapse rate where " protective " surgery was employed after cavity closure, but the figures are small and inconclusive. Of more importance is the comparatively modest relapse rate experienced to date by the group treated on conservative lines without surgery or collapse. It is a moot point whether, in the face of a relapse rate of such relatively small dimensions, the additional possible advantages of surgery and collapse justify the expenditure of surgical skill and the risk to the patient attendant on any operative procedure. Admittedly, however, the observation period has been short, and without several years' further follow-up any conclusions must be tentative. Our scrutiny of the records of the patients in the present study showed that four had undergone the cycle of cavity closure on chemotherapy with subsequent relapse before the period of study. In all four cases the duration of chemotherapy after this earlier cavity closure had been short, the longest period being four months.
Bacteriological examination of resected solid foci shows a relationship between the duration of chemotherapy and the likelihood of culturing bacilli from such lesions (Tumbull, Stewart, and Macgregor, 1955 ). Other workers have reported the failure to culture tubercle bacilli from caseous foci resected after long continued chemotherapy, even though acid-fast rods were seen on direct examination (D'Esopo, Ryan, and Medlar, 1951; D'Esopo, Bernstein, Decker, Raleigh, and Steenken, 1953; Steele, 1953; American Trudeau Society, 1953) .
In comparing therapeutic regimes, one must take into consideration not only their effectiveness and freedom from risk to the patient but the period elapsing before the patient can resume his place as a useful member of the community. Many Scadding (1955b) , in considering the problem of the residual caseous focus, referred to the custom of adopting some arbitrary measure of size as warranting resection. Bickford, Edwards, Esplen, Gifford, and Thomas (1952) advised excision of foci greater than 1 cm. in diameter persisting longer than a year. Keers (1955) considers that surgery is desirable for all blocked cavities and for solid foci of 1.5 to 2 cm. diameter. Cleland (1954) stated that lumps greater than 2 cm. should be remnoved. Mitchell (1953) , who followed 39 cases over four to 22 years, found about one chance in four of progression of disease when pulmonary tuberculosis was characterized by one or more solitary dense circumscribed foci and had been treated without chemotherapy, resection, or collapse. There has been no unanimity, however, among those writers who have studied the subsequent experience of patients with solid lung foci. Macleod and Tait Smith (1952) quote the experience of different workers and express the view that the small focus is not necessarily benign nor is the larger one an inevitable source of spread.
In our own study we were unable to demonstrate any clear relationship between size of residual foci after cavity closure and likelihood of relapse. Further evidence on this point is desirable.
In studying the relationship between relapse and size of residual foci, we omitted cases submitted to resection. This step is perhaps open to criticism.
We were faced with the problem of deciding whether the resection cases should be allocated to the three groups with residual foci of different size, according to the radiological appearance pre-operatively; whether they should be allocated to the group with small residual foci as the operative procedure entailed the removal of the larger foci; or whether they should be omitted from the analysis. We elected to follow the last course. This dilemma throws into relief the type of problem so frequently encountered in retrospective studies. Even 
